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Introduction

In June, 1984, 29 gravity stations were established on the southeastern 
portion of the Butte 1° x 2° topographic quadrangle, Montana, in the Boulder 
and Jefferson City 15-minute quadrangles (figure 1). These stations were read 
to supplement data previously published by Hassemer (1984) as part of the 
Conterminous United States Mineral Appraisal Program (CUSMAP).
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Figure 1.   Hachured rectangle shows area of gravity data listed in this 
report and the location of the Butte 1° x 2° quadrangle.

Data Collection and Reduction

LaCoste and Romberg gravimeter G-2 was used to establish the observed 
gravity value for the stations being reported here. A temporary base station, 
station B0426 of Hassemer (1984), was used to reference gravity values to the 
International Gravity Standardization Net 1971 (Morelli and others, 1974) and 
is described in the appendix.

Horizontal and vertical control for station locations were obtained from 
U.S. Geological Survey topographic maps at a scale of 1:62,000 with a contour 
interval of 40 feet. More than half of the stations were located at points 
where the elevation was determined by interpolation between contour lines 
aided with the use of an altimeter. Table 1 lists a code and explanation for 
the elevation source and the possible error in the Bouguer gravity correction 
due to the elevation error. This code letter is listed in the rightmost 
column of the principal facts in Table 2.

Table 1. Elevation Codes

Elevation 
Code

B

Explanation

Station elevation known to one foot or less. Readings were 
taken at bench marks or section corners with known elevations. 
Gravity effect due to elevation error should be less than 0.06 
mGal.



F Black spot elevations that should be accurate to four feet or
less. Gravity effect due to an elevation error of four feet is 
0.24 mGal.

C Elevations determined from interpolating between 40-foot
interval contour lines on 15-minute topographic maps. Elevation 
errors for these stations could be about 20 feet with a gravity 
effect of 1.20 mGal.

Data reduction was accomplished using computer programs on a Digital 
Equipment Corp. VAX-11/750 computer. Observed gravity values were calculated 
from gravimeter readings using a program by M. W. Webring, D. A. Dansereau, 
and R. R. Wahl (U.S. Geological Survey, unpublished) that corrects for earth 
tide and meter drift. Terrain, Bouguer, and earth curvature corrections and 
free air and Bouguer gravity anomalies were computed using a program written 
by R. H. Godson (U.S. Geological Survey, 1978, unpublished) which uses the 
1967 formula of the Geodetic Reference System (International Association of 
Geodesy, 1971) to calculate theoretical gravity values. The equations and 
related expansions used are given by Cordell and others (1982). Terrain 
corrections were computed from each station to a radial distance of 166.7 
kilometers using a modification of the method of Plouff (1977) in conjunction 
with digital terrain data for the conterminous United States obtained from the 
U.S. Department of Defense. In addition, corrections for Hammer zones A 
through C (Hammer, 1939) were estimated in the field for each station and 
added to the correction from the digital data.

The principal facts for the gravity stations are listed in Table 2. An 
explanation of the column headings follows:

IDENTIFICATION proj - project identification
sta-id - gravity survey station number

LATITUDE north latitude in degrees, minutes, and hundredths of
minutes

LONGITUDE west longitude in degrees, minutes, and hundredths of
minutes

ELEV elevation in feet above sea level

ST state

OBSERVED GRAVITY observed gravity in milliGals

THEORETICAL GRAVITY theoretical gravity computed using the Geodetic
Reference System 1967 (International Association of 
Geodesy, 1971)

CORRECTIONS
TERRAIN Corrections due to effects of topography at a density

of 2.67 g/cm3 in milliGals. Column a-g lists the 
computer correction for Hammer zones a-g plus 
estimated corrections for Hammer zones a-c. Column h- 
x lists the computer correction from Hammer zone g to

a radial distance of 166.7 km from the station.



BOUGUER Bouguer slab correction in milliGals
CURV corrections in milliGals due to curvature of the earth

ANOMALIES
FREE AIR free-air anomaly in milliGals

COMPLETE-BOUGUER complete Bouguer anomaly in milliGals for densities of
2.67 and 2.45 g/cm3

ELEV CODE elevation code, see table 1

Figure 2 is a plot of station locations with station identification.
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Figure 2. Location of gravity data listed in Table 2
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Appendix

U.S. GEOLOGICAL SURVEY 
GRAVITY BASE STATION

STATE/COUNTRY 

Montana

NEAREST TOWN 

Whitehall

ELEVATION 

1461.2 m 4794 ft

DATE

June 
1980
June 
1Q81

1981

OBSERVER

J. Hassemer

J. Hassemer
H. Kaufmann 
(as station BDQ02)

STATION DESIGNATION 

B0426

LONGITUDE 

112° 6.50 1

OBSERVED GRAVITY 

980,245.71 mGals

LATITUDE 

46° 1.29'

TOPOGRAPHIC MAP(S) 

Boulder 15 minute quadrangle

METER

G-2

G-2

G-159

REFERENCE STATION

Butte (ACIC code no. 
0443-0)

Fair (Hassemer, 1984)
DQOB7 (Kaufmann and 

others, 1983)

REFERENCE VALUE

980,159.88 mGals

980,189.30 mGals

980,153.15 mGals
DESCRIPTION/SKETCH

Meter is read with a 9 inch diameter base plate on the concrete post for U.S 
Geological Survey bench mark 6WMM, on west side of road between Whitehall and Boulder, 
10.2 miles north of 1-90 at Whitehall.

Boulder \

I
fence* ?

NORTH/

bast

Whitehall
Looking north


